Background. India is the highest contributor to child anemia. About 89 million children in India are anemic. The study determines the factors that contributed to child anemia and examines the role of the existing programs in reducing the prevalence of child anemia particularly in the EAG states. Methods. The data from the latest round of the National Family Health Survey (NFHS-3) is used. Simple bivariate and multinomial logistics regression analyses are used. Results. About 70% children are anemic in all the EAG states. The prevalence of severe anemia is the highest (6.7%) in Rajasthan followed by Uttar Pradesh (3.6%) and Madhya Pradesh (3.4%). Children aged 12 to 17 months are significantly seven times (RR = 7.99, < 0.001) more likely to be severely anemic compared to children of 36 to 59 months. Children of severely anemic mothers are also found to be more severely anemic (RR = 15.97, < 0.001) than the children of not anemic mothers. Conclusions. The study reveals that the existing government program fails to control anemia among preschool children in the backward states of India. Therefore, there is an urgent need for monitoring of program in regular interval, particularly for EAG states to reduce the prevalence of anemia among preschool children.
Introduction
Worldwide, anemia among preschool children is one of the serious public health problems. Globally 1.62 billion people are anemic, while among the preschool children the prevalence of anemia is 47.4% [1] . In India, about 89 million children are anemic [1, 2] . Thus, India is the highest contributor to child anemia among the developing countries [2, 3] . According to the latest national representative survey of India, 70% children are anemic in the age group of 6-59 months, including 3% severely anemic, 40% moderately anemic, and 26% mildly anemic (NFHS 3, 2005-06) [4] . Anemia is the most predominant factor for morbidity and child mortality [5] [6] [7] , and hence, it is a critical health issue for preschool children in India [8, 9] .
Anemia is considered as a proxy indicator of iron deficiency [2, 10] because it is defined as an abnormal iron biochemistry with or without anemia [11] . Iron deficiency is caused by the poor iron intake and low iron bioavailability [1, 2] . Some other factors like vitamin A, vitamin B 12 , hookworm, and malaria infection are found associated with anemia among preschool children [2, 10] . Iron deficiency anemia affects the physical and mental development of the human body [1, 12] . For instance, many studies have shown that iron deficiency reduces the learning capacity of the children aged below five years, decreases attentiveness, and causes low intelligence [13] . Thus, anemia leads to decrease of the actual economic productivity of human resources and ultimately impacts on the development of the country [12, 14] . Few studies have shown that preschool children are more vulnerable to the risk of iron deficiency anemia [15] [16] [17] . The prevalence of iron deficiency anemia is the highest among preschool children. In this age group (6-59 months) body grows rapidly and requires high-iron-rich and nutritious food that may not be fulfilled by their normal diet. Low economic status, less education, and poor health of mothers due to meager dietary intake are the main causes of anemia [18, 19] .
Numerous studies have been carried out on anemia in India since the 1980's. However, we have found very few studies on child anemia particularly focusing on children aged 6-59 months at the national [1] and regional levels [10] . Although nutritional problem is very common in all states, Anemia it is more prevalent and severe among the children below five years in the particular states, whose performances are very poor in respect of the other important demographic and socioeconomic indicators. The Government of India (GOI) has named these states as Empowered Action Groups (EAG) states, which consist of Uttarakhand, Uttar Pradesh, Madhya Pradesh, Bihar, Odisha, Jharkhand, Chhattisgarh, and Rajasthan. The EAG states comprise almost 45% of Indian population [20] .
A number of studies have been conducted to show an association between the socioeconomic status (SES) and the prevalence of anemia [10] . Among the different socioeconomic factors, women's level of education and exposure to mass media are found to play a key role in determining their own and their children's health status. Moreover, preventive health care is supposed to be more effective in reducing child morbidity in those areas where accessibility of and affordability for curative health care services are much less than the other region [21] . Hence, to increase the awareness on preventive health care practices, it is always important to understand the background characteristics of women and their children. Therefore, it is obligatory to scrutinize the extent of prevalence of anemia among preschool children and its determinants in the EAG states. Although the etiology of anemia is multifactorial, there is an urgent need to determine the factors that contributed to anemia and to examine the role of the existing program in controlling child anemia especially in the less developed areas like EAG states.
Data and Methods

Ethics Statement.
No ethics statement is needed for this work, as the study is based on an anonymous dataset which is available in the public domain and does not contain any identifiable information on the survey participants.
Sample Size.
The study used National Family Health Survey (NFHS-3) data, which was conducted in 2005-06 covering 29 states in India [4] . The NFHS-3 has collected information from a nationally representative sample of 109,401 households, 124,385 women of age group 15-49 years, and 74,369 men aged 15-54 years. It provides a cross-sectional survey data on preschool children and their mother's haemoglobin status, body weight, and demographic and socioeconomic characteristics. The study has considered only the preschool children aged 6-59 months in the EAG states of India. The total sample of the preschool children is 16065 in the EAG states.
Methods
Variables.
The study had used several variables to comprehend the differences in the prevalence of anemia among the preschool children and the interrelationships among the variables related to children and their mother's health. The variables of the study are briefly described in the following section.
Dependent Variables. Anemia level: Preschool children with any anemia (mild, moderate, and severe) are considered for this study. The cut-off level of anemia (haemoglobin or Hb level) among the preschool children is less than 11 g/dL. Anemia variable, for preschool children of age group 6-59 months, is divided into four categories: (a) severe (<7 g/dL), (b) moderate (7.0-9.9 g/dL), (c) mild (10-10.9 g/dL), amd (d) not anemic (>11 g/dL), and is used for multinomial regression analysis.
Independent Variables. The study includes a set of independent variables to understand the extent and differentials in the level of anemia among preschool children and their mother's, and its effect on the outcomes. The independent variables are mainly socioeconomic and demographic characteristics of mothers. The socioeconomic characteristics of the children and their mothers include age groups of the children (6-11, 12-17, 18-23, 24-35 , and 36-59 months), age groups of mothers (15-19, 20-29, 30-39 , and 40-49 years), place of residence (urban, rural), Mother's level of education (no education, up to primary level complete, up to secondary level complete, and high school and above), father's level of education (no education, up to primary level complete, up to secondary level complete, and high school and above), household structure (nuclear family, joint family), wealth quintile (poorest, poorer, middle, richer, and richest), media exposure (no, yes), birth order of the child (1, 2-3, 4-5, and 6+), and mother's anemia status (severe, moderate, mild, and not anemic).
Statistical Analyses.
The study used bivariate and multivariate techniques to comprehend the level of anemia among preschool children of age group 6-59 months belonging to the EAG states of India. Multivariate technique like multinomial logit regression analysis is applied to examine the effect of socioeconomic and demographic factors on the level of anemia among preschool children and their mothers.
Multinomial Logit Regression (MLR) Analysis.
Multinomial regression is the most appropriate technique in a situation where the dependent variables are categorical and have more than two categories. The model allows the study to see the effect of a unit change in the predictors or independent variables on the outcome or dependent variable considering the simultaneous effects of several other variables in the form of the relative risk (RR). The multinomial regression model is a generalized form of the logistic regression model. In the present study, the multinomial regression model is used to analyze the effect of some selected socioeconomic and demographic factors on anemia among preschool children in the EAG states of India. The categories of the level of anemia among preschool children are severe (<7 g/dL), moderate (7.0-9.9 g/dL), mild (10-10.9 g/dL), and not anemic (>11 g/dL). 
Results
Prevalence of Anemia among Preschool Children in the EAG
States. Table 1 illustrates that the prevalence of severe anemia among preschool children is the highest in Rajasthan (6.7%) followed by Uttar Pradesh (3.6%) and Madhya Pradesh (3.4%), and it is the lowest in Odisha (1.5%). The prevalence of moderate anemia is the highest in Bihar (47.3%) and the lowest in Uttarakhand (30.8%). The prevalence of moderate anemia is almost more than 40% in all EAG states except Odisha and Uttarakhand. About 30% preschool children are moderately anemic in Bihar, Jharkhand, and Odisha, whereas, in the rest of the states, the percentage is above 20. Among the EAG states, 3% children are found to be severely anemic, 41% are moderately anemic, and about 27% are mildly anemic. Table 2 illustrates that the prevalence of severe anemia has been found more among 12-17 month children (5.2%) as compared to 36-59 month children (3.9%), whereas prevalence of moderate anemia has been found above 50% among 6-23 month children. Approximately, 80% preschool children have any anemia in the EAG states. The children of the mothers of age group 15 to 19 years and 40 to 49 years are found to have severe anemia (4.8% and 6.1%, resp.). Children are found to be less severely anemic (1.6%) of those women who have at least high school and above education, as compared to the children of those women who have no education (3.5%). Mother's level of education plays a significant role in determining the level of anemia among children in the EAG states. Children, belonging to the joint family, are less severely anemic than those who live in nuclear families (2.8% and 3.4%, resp.). About 12.9% preschool children have severe anemia as their mothers are found to be severely anemic. For those women who do not have anemia, their children are found to be less severely anemic (1.8%). Table 3 provides the estimates from the multinomial regression analysis, used to find out the contributing factors to anemia among preschool children in the EAG states. It shows that children of those mothers who have severe anemia are about 16 times (RR = 15.97, < 0.001) more likely to be severely anemic as compared to the children of not anemic mothers. Children belonging to the richest quintile are less likely to be severely anemic as compared to children who belong to poor or middle wealth quintile. Children are more likely to be severely anemic of those mothers who have no education (RR = 1.71, < 0.001) or up to primary education, (RR = 1.61, < 0.001) compared to the children of mothers with higher education. Children belonging to the nuclear family are more likely to be severely anemic than those who live in a joint family. The adolescent mother's children are two times (RR = 1.99, < 0.001) more likely to be moderately anemic as compared to children of older mothers. Education, wealth quintile, and family structure are found to be significant in controlling the level (severe, moderate, and mild) of anemia.
Prevalence and Associated Factors of Anemia among Preschool Children by Their Background Characteristics.
Discussion
Iron deficiency anemia among preschool children is a major public health problem in Southeast Asia [10, 22] . According to the World Health Organization (WHO), anemia adds to 324,000 deaths and 12,500,000 disability adjusted life years (DALYs) in this region, which is the highest in the world [11, 13, 23] . The present study has reinforced and extended the previous findings that anemia among preschool children is an important public health problem in India. The study found anemia is clearly widespread among preschool children particularly in the EAG states. The prevalence of anemia among preschool children is about 71% in the EAG states, which is much higher than the other less developed South Asian Countries such as Vietnam [24] and Bangladesh [25] . The highest prevalence of anemia among preschool children is found in Bihar (77.9%), followed by Uttar Pradesh (74%), Madhya Pradesh (74%), Chhattisgarh (72.1%), Rajasthan (70.6%), and Jharkhand (70.5%). Contrary to this, Uttarakhand (61.9%) and Odisha (65.5%) have a lower rate of prevalence among the EAG states. Bharati et al., 2013 , have shown the state-wise distribution of the prevalence of anemia among preschool children, which also authenticates the findings of the present study [1] .
Among all the EAG states, the prevalence of severe anemia among preschool children is found highest in Rajasthan Anemia 7 (6.7%). The severe anemia is a very serious problem because recovery from severe anemia is very rare, and there is a high risk of child mortality [26] . The reason of high prevalence of severe anemia in this region could be a lack of dietary energy in their diet and low protein intake by them [27] . Further, a weak economy of the state declines the availability and accessibility of nutrient rich food to the disadvantaged community [26, 27] . The study has also added that mother's anemia status also determines their children's anemia status.
Children of severely anemic mothers are found more severely anemic than the children of not anemic mothers. According to NFHS-3, the total fertility rate (TFR) in the EAG states is much higher (above three children per women in her entire reproductive lifespan) than the other states [4] . In the poor families, additional child is considered as a helping hand for domestic work and later, as the bread earner. Consequently, the higher number of children in the family increases the requirement for childcare, demand for food, and inadequate supply of nutritional diet to all the children which ultimately make the children more vulnerable to the risk of anemia [10, 28, 29] . Similar evidence emerges from the present study, which supports the fact that prevalence of severe anemia among preschool children increases with the increase of their birth order.
GOI has launched many programs to reduce the anemia level among the vulnerable populations by improving their nutritional status. One of the important programs is the National Nutritional Anemia Prophylaxis Program (NNAPP), launched in 1970 [11, 17] . In 1970, about 20% of maternal deaths occurred due to deficiency of iron and folic acid. Through this program, GOI has implemented and distributed IFA tablets to the pregnant and lactating mothers and children by the health centers [30] . Vijayaraghavan and his team had evaluated the NNAPP in 1990. It was evident that health functionaries are not properly oriented towards the program as many of them are not aware of all beneficiaries under the program. The chemical analysis of the tablets indicates that about 30% of the tablet sample was less than expected levels, and none of them had expected levels of folic acid content [31] . Therefore, the program was redesigned as the National Nutritional Anemia Control Program in 1991. The program was designed for the reduction of the incidence of the anemia among the risk population such as pregnant or lactating women, intrauterine device (IUD) consumers, and children aged 12 to 59 months. According to the program, one tablet of 20 mg iron is essential for children aged 1 to 5 years and 100 g folic acid for 100 days in a year is required by the anemic children [11] .
Initially, the program was to be implemented as part of the Reproductive and Child Health (RCH), but now it is the part of the Integrated Child Development Scheme (ICDS) under the Department of Women and Child Development. Government of India has launched ICDS to improve the nutritional status of the preschool children especially from poor or less developed areas. However, the available studies, assessing the ICDS program, have found no significant effects which can control chronic child malnutrition [32] . In 2005, the World Bank found that the services, provided by the local ICDS centers, did not focus on the youngest child (below three years) who should have benefited from the program. In addition, children from the wealthier family participated more in the evaluation compared to the children from poorer or lower caste households. Inadequate worker skills, absence of equipment, and poor monitoring diverted the program from the objective of the ICDS [33] . Some studies have suggested that the IFA tablets given to the children (below three years) were not easily acceptable and recommended the liquid IFA for young children [34] . In 2007, Government of India has modified policy and replaced tablets by liquid IFA. According to the new policy, young children (6-59 months) will get one milliliter of IFA syrup for 100 days in a year that will contain 20 mg elemental iron and 100 g folic acid [11] . In 2011, zee research groups conducted an interview with child right officer, Chetanalaya (a Delhi based nongovernment organization), who said "The rise in anemic children in Bihar, Uttar Pradesh, and Madhya Pradesh is attributed to the poor health of pregnant and lactating mothers" [35] .
Conclusion
The study reveals that the prevalence of anemia among preschool children is very high among each of the EAG states in India. Special program at the state level is required to control the prevalence of anemia among preschool children in the EAG states. About 45% population of India lives in the EAG states and a reduction in the prevalence of anemia among these states will inevitably decline the prevalence of anemia at the national level. Anemia remains as a serious health problem due to various causes. The present study also helps to find out the factors, such as higher education of mothers and media exposure, playing an important role in controlling the high prevalence of anemia among preschool children in the EAG states. Hence, the intervention targeting only iron and folic supplements, as we have found in the earlier studies, is not adequate to tackle this problem [36] . Now, it is a big challenge to policy makers and programmer to identify specific strategies to reduce anemia in the backward states. Therefore, there is an urgent need to use multiple interventions and new approaches addressing major preventable causes of anemia among the preschool children. Individual state government should take serious measure to improve the quality of services and to provide nutritional education to mothers to improve their children's health status. In addition, proper monitoring and evaluation of the existing programs, such as ICDS, are required to direct the programs towards their success.
